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Description 

[0001] This invention relates to flow field plates and 
the manufacture thereof, for use in fuel cells, electrotys- 
ers, and batteries which contain a fluid electrolyte. 
[0002] A fuel cell is an electrochemical device in which 
chemical energy is converted directly into electrical en- 
ergy. Fuel cells employ electrodes, comprising an anode 
and a cathode, electrocatalysts, often supported on the 
electrodes, and an electrolyte. A fuel and an oxidant are 
separately supplied to the anode and cathode, respec- 
tively. 

[0003] Solid Polymer Fuel ceils (SPFC) employ a 
membrane electrode assembly (MEA), consisting of a 
solid polymer electrolyte with impressed electrocatatyst 
layers sandwiched between two electrically conductive 
plates which have a fluid flow field to distribute the fuel 
and oxidant across the active area of the electrodes. 
These flow field plates, also known as current collector 
plates or bipolar plates, may additionally provide me- 
chanical support for the MEA. Fluid galleries are formed 
in the faces of the flow field plates to direct fuel and ox- 
idant, respectively, into the fluid flow field. Fluid exit gal- 
leries in the flow field plates allow for removal of unre- 
acted fuel and oxidant as well as reaction product (e.g. 
water in an oxygen/hydrogen fuel cell) formed at the 
cathode. 

[0004] Performance of fuel cells Is partly dependent 
on the efficient supply of fuel and oxidant to the elec- 
trodes and also the efficient removal of reaction product 
during functioning of the cell. The design and manufac- 
ture of flow fields on flow field plates is thus an important 
consideration for optimal fuel cell operation. 
[0005] For most applications, fuel cells may be con- 
nected is series to form a "stack" so that voltage output 
is increased. The flow field plates between celts may be 
bipolar such that fuel and oxidant are distributed sepa- 
rately through flow fields on opposite faces of the plate. 
In stacks, flow field plates should be impermeable to re- 
actants to prevent crossover between adjacent cells. 
[0006] Flow field plates used in fuel cell stacks have 
been constructed from several types of material. This 
material requires the following properties: 

(i) chemical compatibility with electrolytes; 

(ii) low resistivity (contact and bulk) to reduce power 
loss; 

(iii) impermeability to H 2 and 0 2 ; 

(iv) allows for easy manufacture of plates; 

(v) light in weight; and 

(vi) sufficient strength to withstand handling and 
high compaction pressures. 

[0007] Carbon-based flow field plates have been re- 
ported for use in tow temperature fuel cells, particularly 
SPFCs. Carbon is an excellent material for this applica- 
tion, possessing excellent chemical resistance, low den- 
sity and high electronic and thermal conductivity. 



[0008] Press-moulding has been used to fabricate a 
flow field plate, complete with embossed fluid flow de- 
sign thereon, from exfoliated graphite. For example, a 
flow field plate manufactured from a fine grained graph- 
ite (GRAFOIL®) is provided in US 5 521 018. 
[0009] US 4 301 222 and EP 784 352 describe the 
use of resins to form plates with improved mechanical 
strength, but these insulating resins may reduce the 
overall conductivity of such plates and result in in- 
creased losses in fuel cell stacks. In another invention, 
US 4 339 322, carbon fibres have been added to a pol- 
ymer/graphite material to enhance plate strength and 
conductivity. However, resistivities of the plates dis- 
closed in US 4339 322 are significantly higher than plate 
manufactured only from graphite. 
[0010] As described in US 5 686 1 99, it is possible to 
machine fine grained graphite plates to form fluid flow 
patterns. Due to low mechanical strength of the material, 
however, these plates are often unacceptably thick. Al- 
so, the machining of fluid flow fields on carbon plates is 
a slow process and tool wear is rapid with this material. 
Carbon fibre composite materials are even more abra- 
sive and more damaging to cutting tools than standard 
carbon material. These material have been avoided due 
to the costly specialised equipment employed. 
[001 1 ] Current technology therefore does not provide 
a rapid, low cost process forthe manufacture of flow field 
plates from desirable materials. 
[0012] The technique of sand, bead, or grit blasting 
has been described previously for a few specified appli- 
cations, such as signmaking and decorative patterning 
on stone, wood, ceramicware, plastic, glass and glass- 
reinforced plastic (e.g. US 4 828 893 and US 4 985 1 01 ), 
and surface cleaning or roughening treatments. Sand- 
blasting has also been employed for forming plasma dis- 
play apparatus (EP 0 722 179) and in the manufacture 
of magnetic transducing heads (US 4 188 247). 
[0013] The present invention provides a novel, effec- 
tive and improved method for the manufacture of elec- 
trochemical cell components such as the flow field plate. 
The method employs a low cost and rapid erosive etch 
that allows formation of fluid flow patterns, fluid entry 
galleries and fluid exit galleries, and sealing grooves. 
[0014] Thus according to the present invention, there 
is provided a method for the manufacture of flow field 
plates by sand blasting, bead blasting, or grit blasting, 
in which a particulate etchant-resistant patterned mask 
is used, so that a fluid flow pattern determined by the 
pattern design on said mask is formed on said plate ma- 
terial. 

[0015] Plate material for use in the present invention 
may comprise electrically conductive material. Such 
electrically conductive material may comprise carbon- 
based material. Furthermore, plate material may com- 
prise carbon fibre composite material. This carbon fibre 
composite material may be densified with a polymeric 
filler, for example an epoxy resin. It has been found, sur- 
prisingly, that the rate of particluate etching of the carbon 
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fibre and matrix in carbon fibre composite material does 
not differ, so the final structure of patterned grooves 
formed in this type of materials is not adversely affected. 
[0016] The particulate etching may comprise sand 
blasting, and the particulate etchant accelerator may s 
comprise a sandblasting gun. The particulate etching 
may also comprise grit blasting. The invention requires 
that the particulate etchant contains an abrasive medi- 
um which has a greater hardness than that of the plate 
material to be etched. The particulate etchant may be 
silica grit with a diameter of 1 80-220 \im for use against 
plate material which is a graphitised carbon-carbon 
composite material. 

[0017] The procedure uses a particulate etchant-re- 
sistant mask which is patterned accordingly and which 
covers the face of the material to be etched. The mask 
may be composed of material that can withstand erosive 
wear caused by particulate etching. The mask should 
be in close proximity to the plate material to allow fine 
detailed patterns to be formed, so the mask may be held 
in contact with the plate material by means of an adhe- 
sive substance. 

[0018] The particulate etchant-resistant patterned 
mask may be a photoresist mask. The technique of 
forming a photoresist mask is taught in, for example, US 
4 764 449. In US 4 764 499, a negative mask of the 
required design is formed such that glass or wood ex- 
posed after adhesion of the mask is eroded by sand- 
blasting. 

[0019] The particulate etchant-resistant patterned 
mask may comprise a vinyl polymer. Here, a vinyl label 
is cut to shape to form a negative mask of the required 
pattern (see US 4 828 893). 

[0020] The pattern design may determine a fluid entry 
gallery and a fluid exit gallery of the field flow plate. For 
example, a fluid entry gallery may be a fluid entry hole 
and a fluid exit gallery may be a fluid exit hole of the flow 
field plate. Certain etch resists could fail if galleries 
passing through the plate are etched through one face 
only. Therefore fluid entry galleries and fluid exit galler- 
ies may be formed by etching aligned positions on op- 
posite faces of the flow field plate. 
[0021] The pattern design may also determine 
grooves for seals on said flow field plate. 
[0022] Particulate etching may be under the control of 
a two-axis scanning mechanism that determines move- 
ment of the particulate etchant accelerator relative to the 
plate material. The two-axis scanning mechanism may 
enable a predetermined movement of the plate material 
relative to the particulate etchant accelerator such 
movement can be in the form of a raster pattern or a 
stepped scan pattern. A scanning mechanism will be 
particularly useful when the surface area of the plate 
material is approaching or greater than the spread of 
particulate from the particulate etchant accelerator. 
[0023] Flow field plate manufactured according to the 
present invention may be incorporated in fuel cells, elec- 
trolysed, and batteries which contain a fluid electrolyte. 



An electrolyser, which is a means to decompose water 
into hydrogen and oxygen, is structurally very similar to 
a fuel cell. 

[0024] The invention will be further apparent from the 
following description, with reference to the several fig- 
ures of the accompanying drawings, which show, by 
way of example only, methods for the manufacture of 
field flow plates comprising different materials. 
[0025] Of the Figures: 

Figure 1 is a schematic side cross-sectional eleva- 
tion illustrating the particulate etching meth- 
od employed in the fabrication of fluid flow 
grooves on a bipolar flow field plate; and 

Figure 2 is a schematic side cross-sectional eleva- 
tion illustrating the particulate etching meth- 
od employed in the fabrication of a fluid en- 
try or exit hole in a flow field plate. 

[0026] In Figure 1 , a flow field plate 1 00 prepared for 
particulate etching comprises the plate material 3, and 
two opposite faces each layered with an adhesive 2 and 
20 upon which the prepared particular enchant-resistant 
patterned masks 1 and 1 0 have been attached. The ad- 
hesive 2 and 20 must provide sufficient adhesion to hold 
the masks 1 and 1 0 firmly in place during the particulate 
etching process 6. Preferably, the adhesive 2 and 20 is 
water soluble so that the masks 1 and 10 can be easily 
removed from the plate material 3 after etching. The 
masks 1 and 1 0 m ay be mou nted on a support ft Im which 
is peeled away after the masks 1 and 10 have adhered 
to the adhesive 2 and 20. 

[0027] Plate material 3 comprises carbon fibre com- 
posites, thereby possessing superior mechanical prop- 
erties to monoliths, without loss of mechanical proper- 
ties. The inclusion of carton fibres can improve the ther- 
mal conductivity of plate material 3, which is an impor- 
tant feature if the downstream electrical application in- 
volves use of high current densities. Fabrication meth- 
ods for typical carbon-carbon composite material are 
well known (See Thomas, C.R. [Editor], 1993, Essen- 
tials of carton-carton composites, Cambridge Royal 
Society of Chemistry Press, Cambridge, ISBN: 
0851868045). 

[0028] Use of high density carbon-carbon composites 
for plate material 3 is expensive, and partially densified 
materials may offer greater prospects. The gas perme- 
ability of partially densified plate material can be over- 
come by densification with a polymeric filler such as res- 
in. The resin should preferably be of low viscosity to al- 
low the rapid filling of small pores under low pressure, 
and should self-cure. The composition of the resin may 
be of any polymer formulation that will resist attack by 
an alkaline or acidic electrolyte. Immediately after the 
addition of a resin to plate material 3, u nabs orbed resin 
should be removed from the surface of the plate 100. 
This can be carried out by wiping the plate 1 00 surface 
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with an absorbent cloth. When the resin has been al- 
lowed to cure under the required conditions, surfaces 
on plate 100 required for electrical conduction need to 
be cleaned to re-expose conductive carbon in plate ma- 
terial 3 . This can be achieved by a brief surface grinding 
step with an abrasive cloth with a mesh size of 600 or 
higher. 

[0029] The particulate etchant-resistant patterned 
masks 1 and 10 have patterns 4 and 40 through which 
the ptate material 3 will be etched. Pattern 4 on one face 
of plate material 3 Is displaced relative to pattern 40 on 
the second face of ptate material 3 so that a thin sheet 
of plate material 3 can be employed. Etching process 6 
involves the exposure of the plate 100 to a particulate 
etchant (not shown) which is propelled by a particulate 
etchant accelerator (not shown) such as a sandblasting 
gun. The particulate etchant is any material which has 
a greater hardness than that of the plate material 3 to 
be etched. For carbonaceous materials (except dia- 
monds), it is preferred that fine grained silica or alumina 
is used. The etchant size depends on the detail of the 
patterns 4 and 40 required on the plate 100. 
[0030] The blasting pressure used in process 6 is de- 
pendent on masks 1 and 1 0, the adhesive 2 and 20, the 
distance between the etchant accelerator and the target 
surface of the plate material 3, and the etchant used. An 
upperpressure limit is given by the resistance to erosive 
etching of the masks 1 and 1 0, while a lower limit is de- 
fined by the pressure required to erode the material 3 
with the abrasive etchant. The blasting pressure is op- 
timal when substantial etching is produced within a rea- 
sonable time limit without damaging the masks 1 and 
1 0 or causing the adhesive 2 and 20 to fail. 
[0031 ] Etching process 6 is performed in two succes- 
sive steps in which each face of plate 100 is etched. It 
is not ruled out, however, that the etching process 6 
could be performed on both sides of ptate 100 simulta- 
neously using a plurality of particulate etchant acceler- 
ators. 

[0032] During etching process 6, the target area of 
plate 100 is dependent on the spread of the etchant. 
This spread, in turn, is dependent on the distance of the 
particulate etchant accelerator from the surface of plate 
100, and the dimensions of the particulate etchant ac- 
celerator nozzle (not shown). The plate 100 can be 
etched in a dynamic manner if the area of plate 1 00 is 
larger than the etchant spread. For example, the partic- 
ulate etchant accelerator and plate 100 can be moved 
relative to each other using a two-axis scanning mech- 
anism, in which either or both the accelerator and plate 
100 are moved. The overall movement should provide 
uniform coverage of the plate 100 surface with the ac- 
celerated etchant. 

[0033] After completion of etching process 6, the flow 
field ptate 200 has a fluid flow field pattern 5 and 50 
etched into the plate material 3 on both sides of the plate 
200. The adhesive 2 and 20 and particulate etchant-re- 
sistant patterned mask 1 and 10 are then removed. 



[0034] The fabrication of flow field plate holes for the 
entry or exit of fluids Is illustrated in Figure 2. Prepare* 
tion of flow field plate 300 requires the alignment of erod- 
ing grooves 7 and 70 patterned into the particulate etch- 

5 ant-resistant masks 1 and 10 on opposite faces of the 
plate material 3. The masks 1 and 10 are held firmly 
against the plate material 3 using an adhesive 2 and 20. 
Etching process 60 proceeds until a uniform opening 8 
appears from one face of plate 400 through to the op- 

10 posite face. Etching of both faces of plate material 3 to 
form the opening 8 is especially important where the ma- 
terial 3 would fail if etched from one face only. 
[0035] The present invention will be further described 
by way of the following examples. The scope of the in- 

15 vention, however, is not limited in any way by these ex- 
amples. 

Example 1 (Carbon-carbon composite ptate + vinyl 
mask): 

20 

[0036] A graphitised carbon-carton composite plate 
of dimensions 50x50x1 .2 mm was prepared with a gas 
track design on one face. A vinyl-polymer adhesive 
mask (FasCal Film [Avery, US]), with a negative image 

25 of the required gas track design , was pressed firmly onto 
the composite. A Guyson Blast System (Guyson, UK) 
with 1 80-220 |xm silica grit, was used to dry sandblasting 
the plate. The masked material was held under the 
sandblasting gun with a blast pressure set at 4 bar (400 

30 kPa) for 30s, at a constant distance of 6" (152.4 mm). 
The vinyl mask was then peeled off, and the adhesive 
washed off the plate using isopropyl alcohol. Track 
depth was 0.2-0.25 mm. 

35 Example 2 (Carbon-carbon composite piate + 
photoresist mask): 

[0037] A graphitised carbon-carbon composite plate 
of dimensions 50x50x1 .2 mm was prepared with a gas 

40 track design on one face. A photoresist mask (ImagePro 
Super Film [Chromaline Corp., US]) was developed to 
form a negative template of the required gas track de- 
sign. Using a photographic mask of the track design to 
cover the photoresist (with an underside protective car- 

45 rier film) and a glass sheet to hold the sheets closely 
together, the film was exposed for 5 minutes to an 1 8 W 
UV light source, at a distance of 5 m. The film was then 
removed (under yellow light) and washed under running 
waterfor approximately 3 minutes inorderto wash away 

so unexposed resist. The resist film was dried in air, under 
normal lighting, to form the negative resist mask tem- 
plate. A liquid contact adhesive (ImagePro Adhesive 
[Chromaline Corp., US]) was brushed lightly over the 
composite plate surface, and allowed to dry in air for 1 0 

55 minutes. The resist mask (with carrier film) was pressed 
onto the adhesive-covered plate, and the carrier film 
peeled away. The material was then blasted using the 
procedure described In Example 1 (supra). The resist 
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mask was removed by dissolving the adhesive using 
warm running water, thus revealing a flow field pattern 
etched into the carbon-carbon composite material. 

Example 3 (Carbon-carbon composite plate with epoxy 
resin + photoresist mask): 

[0038] A graphitised carbon-carbon composite plate 
of dimensions 50x50x1 .2 mm was held under low pres- 
sure (preferably less than 1 0 mmHg [approximately 1 .33 
kPa], but up to 1 00 mmHg [approximately 1 3.3 kPa] fea- 
sible) impregnated with a low viscosity epoxy resin 
(SpeclFix-20 [Struers Ltd, UK]). Excess resin was re- 
moved from the surface of the plate using a paper towel. 
The plate was then allowed to stand In air, at standard 
temperature and pressure, for at least 8 hours to allow 
the resin to cure and harden. A photoresist mask (Im- 
agePro Super Film) was prepared and then applied as 
in Example 2 (supra). The masked material was then 
blasted using the procedure described in Example 1 (su- 
p/a). The resist mask was removed by dissolving the 
adhesive using warm running water. 



Claims 

1 . A method for the manufacture of flow field plates by 
sand blasting, bead blasting, or grit blasting, in 
which a particulate etchant-resistant patterned 
mask is used, so that a fluid flow pattern determined 
by the pattern design on said mask is formed on 
said plate material. 

2. A method according to claim 1 , in which said ptate 
material comprises electrically conductive material. 

3. A method according to claim 1 or 2, in which said 
plate material comprises carbon-based material. 

4. A method according to claim 3, in which said plate 
material comprises carbon fibre composite materi- 
al. 

5. A method according to claim 4, in which said carbon 
fibre composite material is densif led with a polymer- 
ic filter. 

6. A method according to any one of claims 1 to 5, in 
which a sandblasting gun is used as a particulate 
etchant accelerator. 

7. A method according to any of claims 1 to 6, in which 
the sand, bead or grit material has a greater hard- 
ness than that of said plate material. 

8. A method according to claim 7, in which the sand, 
bead or grit material is silica grit with a diameter of 
180-220 urn. 



9. A method according to claim 8, in which said plate 
material Is a graphitised carbon-carbon composite 
material. 

5 10. A method according to claim 1 , in which said par- 
ticulate etchant-resistant patterned mask is held in 
contact with said plate material, by means of an ad- 
hesive substance. 

10 1 1 . A method according to claim 1 , in which said par- 
ticulate etchant-resistant patterned mask is a pho- 
toresist mask. 

12. A method according to claim 1, in which said par- 
ts ticulate etchant-resistant patterned mask compris- 
es a vinyl polymer. 

1 3. A method according to claim 1 , in which said pattern 
design determines a fluid entry gallery and a fluid 

20 exit gallery on said flow field plate. 

14. A method according to claim 13, in which said fluid 
entry gallery and said fluid exit gallery are formed 
by etching aligned positions on opposite faces of 

25 said flow field plate such that said fluid entry gallery 
and said exit gallery pass through said flow field 
plate. 

15. A method according to clam 1 , in which said pattern 
30 design determines a seating groove on said flow 

field plate. 

16. A method according to claim 1 , in which said sand, 
bead, or grit blasting is under control of a two-axis 

35 scanning mechanism that determines movement of 
a particulate etchant accelerator, for said sand 
beads or grit, relative to said plate material. 

17. A method according to claim 1 6, in which said two- 
40 axis scanning mechanism enables a predetermined 

movement of said plate material relative to said par- 
ticulate etchant accelerator such that said move- 
ment is in the form of a raster pattern or a stepped 
scan pattern. 

45 

Patentansprllche 

1. Verfahren zum Herstellen von Stromungsfeldplat- 
so ten durch Sandstrahlen, Kugelstrahlen oder 

Schleifkomstrahlen, bei dem eine partikulare atz- 
mittetfeste Strukturmaske verwendet wird, so dass 
eine Fluidstromstruktur, die durch die Strukturge- 
staltung auf der Maske bestimmt wird, auf dem Plat- 
55 tenmaterial ausgebildet wird. 

2. Verfahren nach Anspruch 1 , bei dem das Platten- 
material ein elektrisch leitfahiges Material umfasst. 
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3, Verfahren nach Anspruch 1 Oder 2, bei dem das 
Plattenmaterial ein auf Kohlenstoff basierendes 
Material umfasst. 

4. Verfahren nach Anspruch 3, bei dem das Platten- 
material ein Kohlenstofffaserverbundmaterial um- 
fasst. 



16. Verfahren nach Anspruch 1 , bei dem das Sand-, Ku- 
gel- oder Schleifkomstrahlen unter der Steuerung 
eines urn zwei Achsen beweglichen Abtastmecha- 
nismus stattf indet, der die Bewegung eines partiku- 
ISren Atzmittelbeschleunigers fur das Sand-, Kugel- 
oder Schleifmaterial bezuglich des Plattenmaterials 
bestimmt. 



5. Verfahren nach Anspruch 4, bei dem das Kohlen- 
stofffaserverbundmaterial mit einem polymeren 
FQIIstoff verdichtet ist. 

6. Verfahren nach einem der Ansprtiche 1 bis 5, bei 
dem eine Sandstrahlpistole als partikularer Atzmit- 
telbeschleuniger verwendet wird. 

7. Verfahren nach einem der Anspriiche 1 bis 6, bei 
dem das Sand-, Kugel- oder Schletf kornmaterial ei- 
ne groflere Harte besitzt als das Plattenmaterial. 

8. Verfahren nach Anspruch 7, bei dem das Sand-, Ku- 
gel- oder Schleifkornmaterial ein Quarzsand mit ei- 
nem Durchmesser von 1 80 - 220 \im ist, 

9. Verfahren nach Anspruch 8, bei dem das Platten- 
material ein Verbundmaterial aus turbostratischem 
Graphit und Kohlenstoff ist. 

10. Verfahren nach Anspruch 1 , bei dem die partikulare 
atzmittelfeste Strukturmaske mit dem Plattenmate- 
rial mittels einer adhasiven Substanz in Kontakt ge- 
halten wird. 

1 1 . Verfahren nach Anspruch 1 , bei dem die partikulare 
atzmittelfeste Strukturmaske eine Photoresistmas- 
ke ist. 

12. Verfahren nach Anspruch 1 , bei dem die partikulare 
atzmittelfeste Strukturmaske ein Vinylpolymer um- 
fasst. 

13. Verfahren nach Anspruch 1 , bei dem die Leiterbild- 
gestaltung einen Ftuideintrittskanal und einen 
Fluidaustrittskanal auf der Stromungsfeldplatte be- 
stimmt. 

14. Verfahren nach Anspruch 13, bei dem der Fluidein- 
trittskanal und der Fluidaustrittskanal gebildet wer- 
den, indem ausgerichtete Positionen an entgegen- 
gesetzten Flsichen der Stromungsfeldplatte derart 
geatzt werden, dass der Fluideintrittskanal und der 
Fluidaustrittskanal durchdie .. Stromungsfeldplatte 
hindurchgehen. 

15. Verfahren nach Anspruch 1, bei dem durch die 
Strukturgestaltung eine Dichtungsnut auf der Str6- 
mungsfeldplatte bestimmt ist. 



17. Verfahren nach Anspruch 16, bei dem der urn zwei 
io Achsen bewegliche Abtastmechanismus eine vor- 
bestimmte Bewegung des Plattenmaterials bezug- 
lich des partikularen Atzmittelbeschleunigers derart 
bestimmt, dass die Bewegung in der Form eines 
Rastermusters oder eines schrittweisen Abtastmu- 
15 sters stattfindet. 



Revendications 

20 1. Proc6d§ pour la fabrication de plaques de champ 
d'6coulement par d6capage au sable, dScapage a 
la perle, ou d&capage a i'abrasif, dans lequel un 
masque a motifs resistant a un r§actif de gravure 
particulaire est utilise, de sorte qu'un motif d'gcou- 

25 lement de fluide d6termin6 par la conception de mo- 
tif sur (edit masque est form6 sur ledit materiau de 
plaque. 

2. Proc6d6 selon la revendication 1 , dans lequel ledit 
30 materiau de plaque comporte un materiau §lectri- 

quement conducteur. 

3. Proc6d6 selon la revendication 1 ou 2, dans lequel 
ledit materiau de plaque comporte un materiau a 

35 base de carbone. 

4. Proc&te selon la revendication 3, dans lequel ledit 
mat6riau de plaque comporte un mat6riau compo- 
site de fibres de carbone. 

40 

5. Proc6d6 selon la revendication 4, dans lequel ledit 
materiau composite de fibres de carbone est den- 
sity par une charge polym&re. 

45 6. Proc6d6 selon Tune des revendications 1 a 5, dans 
lequel un canon de d6capage au sable est utilise 
en tant qu'acc6l6rateur de r6actif de gravure parti- 
culaire. 

so 7. Proc6d§ selon Tune des revendications 1 a 6, dans 
lequel le materiau de sable, de perle ou d'abrasif a 
une durete sup6rieure a celle dudit materiau de pla- 
que. 

55 8. Proc6d6 selon la revendication 7, dans lequel le 
materiau de sable, de perle ou d'abrasif est un abra- 
sif de silice ayant un diamfctre de 180 a 220 pin. 
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9. Procede selon la revendication 8, dans iequel ledit 
materiau de plaque est un materiau composite de 
carbone-carbone graphite. 

10. Proc6d6 selon la revendication 1 , dans Iequel ledit 5 
masque k motifs resistant a un reactif de gravure 
particulaire est maintenu en contact avec ledit ma- 
teriau de plaque, par I' intermedial re d'une substan- 
ce adhesive. 

10 

11. Procede selon la revendication 1 , dans Iequel ledit 
masque k motifs resistant a un r6actif de gravure 
particulaire est un masque de reserve photosensi- 
ble. 

15 

12. Procede selon la revendication 1 , dans Iequel ledit 
masque a motifs resistant a un reactif de gravure 
particulaire comporte un polymfcre vinylique. 

1 3. Proc6d6 selon la revendication 1 , dans Iequel ladite 20 
conception de motif determine une galerie d'entr6e 
defluide et une galerie de sortie de fluide sur ladite 
plaque de champ d'ecoulement. 

14. Procede salon la revendication 13, dans Iequel la- 25 
dlte galerie d'entr6e de fluide et ladite galerie de 
sortie de fluide sont fornixes en gravant des posi- 
tions aligndes sur des faces oppos6es de ladite pla- 
que de champ d'ecoulement de sorte que ladite ga- 
lerie d'entr6e de fluide et ladite galerie de sortie pas- 30 
sent a travers ladite plaque de champ d'ecoule- 
ment. 

15. Proc6d6 selon la revendication 1 , dans Iequel ladite 
conception de motif determine une gorge d'etan- 35 
cheification sur ladite plaque de champ d'ecoule- 
ment. 

16. Proc6de selon la revendication 1 , dans Iequel ledit 
d6capage au sable, a la perie ou I'abrasif est sous 40 
commando d'un mecanisme de balayage a deux 
axes qui determine un deplacement d'un acceiera- 
teur de reactif de gravure particulaire, pour ledit sa- 
ble, lesdites perles ou ledit abrasif, par rapport audit 
materiau de plaque. 45 

17. Precede selon la revendication 1 6, dans Iequel ledit 
mecanisme de balayage a deux axes permet un de- 
placement predetermine dudit materiau de plaque 
par rapport audit acc6l6rateur de reactif de gravure so 
particulaire de sorte que ledit deplacement prend la 
forme d'un motif tram6 ou d'un motif de balayage 
pas-6-pas. 
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